Stimulation of platelet-activating factor synthesis in human endothelial cells by activation of the de novo pathway. Phorbol 12-myristate 13-acetate activates 1-alkyl-2-lyso-sn-glycero-3-phosphate:acetyl-CoA acetyltransferase and dithiothreitol-insensitive 1-alkyl-2-acetyl-sn-glycerol:CDP-choline cholinephosphotransferase.
Human umbilical vein endothelial cells (HUVEC) produce platelet-activating factor (PAF) by a remodeling pathway involving a phospholipase A2 followed by an acetyl-CoA-dependent acetyltransferase which acetylates a lyso-PAF intermediate to form PAF and is stimulated by a variety of agents that generate inflammatory and allergic responses. A second route for PAF synthesis in mammalian tissues is a de novo pathway, which requires the participation of three enzymes: 1-alkyl-2-lyso-sn-glycero-3-phosphate (alkyllyso-GP): acetyl-CoA acetyltransferase, 1-alkyl-2-acetyl-sn-glycero-3-phosphate phosphohydrolase, and dithiothreitol (DDT)-insensitive 1-alkyl-2-acetyl-sn-glycerol (alkylacetyl-G):CDP-cholinecholinephosphotransferase. In the present study we show that protein kinase C activation by phorbol 12-myristate 13-acetate (PMA) induces PAF production in HUVEC by an increase of both alkyllyso-GP:acetyl-CoA acetyltransferase and DTT-insensitive alkylacetyl-G:CDP-choline choline-phosphotransferase. PAF synthesis, labeled precursors [( 3H]acetate and [methyl-3H]choline) incorporation, and both enzyme activities of the de novo pathway increase concomitantly in response to different doses of PMA. PMA does not activate the enzymes of the remodeling pathway. We conclude that both remodeling and the de novo pathway for PAF synthesis are present in HUVEC and might be alternatively activated depending on the conditions of cell stimulation.